This all-language literature survey categorizes and lists books, book chapters, reviews, editorials, papers, abstracts, and patents on the topic of nanotechnology that
(P Ͻ0.04) higher in the patients with glucosuria than in those without glucosuria. No correlation was found between the duration of type 1 diabetes and the urinary excretion of the different metabolites (as estimated by the ratio to creatinine).
The mechanism of the increase of citrate, alanine, lactate, and hippurate in type 1 diabetes is not known, but these metabolites are affected by metabolic factors, the glomerular filtration rate, and tubular function. The importance of the hyperexcretion of these metabolites for evaluation of the metabolic status of patients with type 1 diabetes is unknown, but lactate and acetate were higher in those patients with HbA 1c Ͼ8.0%.
We hypothesize that the consistently higher citrate, alanine, and hippurate might reflect the increased glomerular filtration rate characteristic of type 1 diabetes (4 ) and/or a modification of the transport mechanisms at the tubular level. The latter may be related either to altered cellular function or to the presence of high glucose concentrations in the tubular lumen.
In particular, in our patients, the citrate concentration was weakly (P ϭ 0.04) correlated with glucosuria, but not correlated with HbA 1c , disease duration, and age, suggesting that the increase of citrate may be mainly related to the enhanced glomerular filtration rate and partially to the effect of glucosuria on the citrate transport carrier. Furthermore, citrate reabsorption is mainly sensitive to the tubular cell pH (5 ) . In this respect, the absence of citrate in the two patients with good glycemic control (HbA 1c Ͻ7.5%) may be attributed to an alteration of the reabsorption mechanisms in proximal cells.
The increased alanine and lactate excretions (as estimated by the ratio to creatinine) may be related to increased gluconeogenic (6 ) and glycolytic activities, respectively. We observed, however, a further increase in lactate excretion in patients with HbA 1c Ͼ10.0% and found a significant relationship between glucosuria and both alanine and lactate concentrations. High glucose concentrations in the tubular lumen have been shown to alter tubular uptake of these metabolites (7 ) .
The observed increase in the hippurate concentration may be attributable to increased hepatic availability of its precursors, mainly acetyl-CoA, in patients with type 1 diabetes. High hippurate excretion may reflect an adequate acid excretion rate (8 ) , and a reduced concentration of hippurate indicates a reduced ability of the kidney to eliminate acids and may hence be considered an early marker of impaired renal function.
The ability of NMR spectroscopy to detect all three ketone bodies provides simultaneous information on their specific relationships. Further information on metabolic status was obtained by assessing acetate concentration, which was higher in patients with HbA 1c Ͼ10.0% and with glucosuria Ͼ180 mmol/L, i.e., in patients with inadequate metabolic control.
In conclusion, NMR spectroscopy may provide a relevant method for the study of metabolites that could be useful markers in monitoring metabolic status and renal function in patients with type 1 diabetes. Such metabolites are not readily measurable with traditional techniques. Keywords: array, atomic force microscopy (AFM), chromosome, DNA, immunoassay, mapping, movie, nanocontact imaging, nanodissection, nanohardness, non-contact, optical imaging, scanning probe microscopy (SPM), scanning force microscopy (SFM), visualization Nanochip (2 references) Nanocrystals (462 references) Keywords: aligned, alloys, bar-coding, capped, colloid, composite, core-shell, crystallization, displays, DNA, doping, electrochromism, electroluminescence, ferroelectric, film, label, nanocomposite, nanostructured, nanotribology, organic, phosphor, photoluminescence, quantum dot, self-assembled, semiconductor, shape-control, superlattice, synthesis, transistor Nanodevices (44 references) Keywords: atomic force microscopy (AFM) tip, artificial nose, ball, cantilever, circulator, cryostat, dendrimer, flow sensor, gear, lightemitting diode, liquid-chromatograph, machine, mirror, motor, nanobells, nanojet, pendulum, switch Nanoelectronics (11 references)
Keywords: complementary-metal-oxide semiconductor (CMOS), nanoclusters, planar device, self-assembly, semiconductor, systems integration Nanoparticles (1069 references) Keywords: aggregation, alginate, arrays, ball milling, biodegradable, biodistribution, biovector, colloidal, contrast agent, core-shell, drugdelivery, drug-loaded, drug-targeting, encapsulation, fabrication, formulation, functionalized, gene carrier, gene therapy, hollow sphere, lipid, liposomes, magnetic contrast agent, metal, metallosome, monodisperse, magnetic resonance imaging (MRI) probe, nanobead, nanocapsule, nanocluster, nanoemulsion, nanopatterned, nanopowder, nanoscale, nanosphere, network, optical chip, passivated, polyethylene glycol (PEG)-coated, plasmon resonant, polymer, preparation, self-assembled, stealth PEGylated, super paramagnetic, vaccine Nanopores (5 references) Types: C, GaP, PbS, SiCN Nanorods (13 references) Keywords: nanofiber, quantum rod, semiconductor, types: Au Bi 2 S 3 , CdIn 2 S 4 , CdS Nanotubes (nanotubules or fibrils) (329 references) Keywords: actuator, array, atomic force microscopy (AFM) tip, bundles, chemical doping, circuit, color display, composite, conical, crossed, deformed, electronics, electron transport, field-emission display, fullerene, functionalization, junctions, Kondo effect, mesoporous, molecular transistor, molecular wire, multi-walled, nanocable, nanocage, nanocapillarity, nanocoils, nanocomposite, nanofiber, nanomechanic, nanoreactor, nanotube tip, nanotweezers, nanowire, network, phonon spectrum, pipes, quantum dot, quantum resistor, random access memory, ribbons, ropes, Schottky barrier, self-assembling, semiconducting, single-walled, scanning tunneling microscope (STM) tip, synthesis, thermal The science of nanotechnology "is concerned with materials and systems whose structures and components exhibit novel and significantly improved physical, chemical and biological properties, phenomena and processes because of their small nanoscale size. Structural features in the range of ϳ10 Ϫ9 to 10 Ϫ7 m (1 to 100 nanometers) determine important changes as compared to the behavior of isolated molecules (1 nanometer) or of bulk materials" (1 ). More generally, nanotechnology can be defined as any technique able to work at a submicron scale. It includes molecular nanotechnological processes in which devices are constructed atom by atom or molecule by molecule using "assemblers" that facilitate the precise handling and positioning of atomic or molecular building blocks (the so-called, "bottom-up" approach to fabrication).
The seminal lecture by Richard Feynman in 1959, entitled "There's Plenty of Room at the Bottom", is widely acknowledged as a key event in the development of the field of nanotechnology (2 ) . The field of nanotechnology was further enabled by the many advances in microscopic techniques that permit atomic resolution imaging of surfaces and manipulation of atoms and molecules (3 ) . The current range of scanning probe techniques can be traced back to the work of Gerd Binnig and Heinrich Rohrer on the scanning tunneling microscope at IBM (Zurich) in 1981 for which they were awarded the 1986 Nobel prize in physics (4 ) . Additional impetus to this nascent field was the publication of the book, Engines of Creation, by K. Eric Drexler in 1986, which explored and advocated the possible applications of nanotechnology (5 ) . Forty years after Feynman's initial theoretical propositions, the field of nanotechnology has progressed to real examples of devices and objects (6 ) . The current range of nanofabricated objects includes nanorods (e.g., nanometer-diameter whiskers of silicon carbide); nanotubes (hollow nanometer-wide tubes of carbon atoms bonded in a graphite-like structure, also called microtubules or fibrils); nanopores; nanoparticles; nanocrystals; nanowires; and quantum dots [droplets of electric charge produced in a nanometersized piece ("dot") of semiconductor]. It is anticipated that materials and devices produced using nanotechnology will have a major impact on many aspects of our daily life, e.g., carbon nanotubes are stronger than steel and hold great promise for applications where light weight and strength are a premium (7 ) . Already, nanotubes and nanowires are being used to build electronic display panels (8 ) , and more generally, nanoelectronics is being pursued as a means to produce smaller and faster electronic devices (9 -12 ) . Nanoparticles are finding applications as drug carriers in therapy (13) (14) (15) (16) and as labels in analytical methods (17) (18) (19) . Finally, nanotubes are being exploited as probes of molecular structure at the singlemolecule level, in the so-called scanometric approach to analysis (20, 21 ) . The influence of nanotechnology on routine analytical methods is difficult to predict, but the recent advances in scanometric methods coupled with the rapid progress in nanoparticle labels suggest an important future for nanotechnology in the clinical laboratory.
We divided the nanotechnology literature into 19 categories and listed documents in each category in chronological order and in alphabetical order of first author within each year. Table 1 provides a list of key words for each category to provide a more detailed view of the scope of each of these sections. In the interest of simplicity, citations have been assigned to just one category. A more detailed and comprehensive listing of references for particular topics can be obtained by searching the online database (including title, keywords, and abstracts), using the appropriate keyword or keyword combinations. We have provided the total database and the database for the 19 categories for the convenience of the user [available through Clinical Chemistry Online (www.clinchem.org/ content/vol48/issue4/)]. Please note that in many cases we have relied on the accuracy of the abstraction service for the citation details. The Internet is also a rich source of information on nanotechnology (e.g., see http://www. foresight.org/ and http://itri.loyola.edu/nanobase/), and a selection of nanotechnology-related Internet sites is listed at Clinical Chemistry Online (www.clinchem.org/ content/vol48/issue4/). This compilation is based in part on a survey undertaken by the IFCC Working Group on Nanotechnology, chaired by Dr Larry J. Kricka. Members of the Working Group are listed in the data supplement that accompanies this article at Clinical Chemistry Online (http://www.clinchem.org/ content/vol48/issue4/). Current interest in plasma total homocysteine (tHcy) measurements has increased with evidence that even mild hyperhomocysteinemia may be an independent risk factor for vascular disease (1 ) and that increases occur with vitamin deficiencies and reduced renal function. This has led to the investigation of problems associated with measurement, in particular the stability of tHcy after blood collection (2, 3 ) . Transfer of homocysteine from red cells to plasma after venesection may occur and produce a 10% per hour increase in plasma tHcy concentrations (4 ), and thus influence assessments of the relative risk of disease (5 ) . To reduce this increase, samples may be stored on ice and centrifuged within 1 h of collection. In epidemiologic surveys or even routine collection, this may not always be feasible.
Effects of Anticoagulant and Time of Plasma
We studied the stability of plasma tHcy measured by a fluorescence polarization immunoassay (FPIA) in samples from 9 cystathionine ␤-synthase (C␤S)-deficient homocystinuric patients and 13 healthy individuals. Blood was collected into both EDTA (1.8 g/L) and NaF (1.8 g/L EDTA and 3 g/L NaF) tubes. For six of the healthy individuals, we also used lithium heparin (14 kIU/L), sodium citrate (32 g/L trisodium citrate ϩ 4.2 g/L citric acid; 3.2% solution), and ACD-B (13.2 g/L trisodium citrate ϩ 5.25 g/L citric acid ϩ 14.7 g/L glucose; 1.3% solution) tubes. The C␤S-deficient patients were diagnosed and treated as described previously (6, 7 ) , and the controls were healthy staff. Informed consent was obtained from all participants.
Within 15 min of collection, samples were divided into five aliquots. One aliquot from each sample was centrifuged (10 000g for 5 min) 15 min after blood collection, and the plasma was separated. Aliquots from the remaining samples were incubated at room temperature (25 Ϯ 3°C, mean Ϯ SD) and centrifuged after specified lengths of time. Plasma was stored at Ϫ70°C before analysis with the Abbott (Abbott Diagnostics) IMx analyzer (8 ) . Our interassay CVs were 5.7%, 4.7%, and 4.6% at 7.0, 12.5, and 25.0 mol/L tHcy, respectively. tHcy concentrations at different time points were com- Table 1 . Changes of plasma tHcy (mol/L) in 9 C␤S-deficient patients and 13 healthy controls over time from venesection to separation in blood collected into EDTA and NaF tubes. 
